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Rapeseed (Brassica napus), also known as rape, oilseed rape, rapa, rapaseed and  canola, has bright yellow 
flowers and is grown for the production of animal feed, vegetable oil for human consumption, and biodiesel. 
This oil was originally chosen for transesterification experiments because of its low price compared to others 
readily available vegetable oils. Due to the high content of oleic acid and low levels of both saturated and 
polyunsaturated acids, the oil is the ideal raw material for combustion, due to its characteristics (oxidative 
stability and cold temperature behavior). It can be considered the most frequently used adulteration agent for a 
lot of expensive edible oils, like extra virgin olive oil. Brassicasterol is mainly present only in rapeseed oil. It is 
absent or present only in trace amounts in other oils.  
 




The main components of edible fats and 
oils are triglycerides, resulting from the 
combination of one unit of glycerol and three 
units of fatty acids. The group of minor 
components compromises mono- and 
diglycerides, free fatty acids, sterols, tocopherols 
and tocotrienols, phosphatides, pigments as well 
as fatty alcohols. Minor components have an 
important influence on the health and on the 
quality properties of the oil. For instance, 
phytosterols (vegetable oil sterols) have been 
widely studied for their hypocholesterolemia, 
anticarcinogenic and other health effects. 
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Figure 1. Rape (Brassica napus) 
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Rapeseed is grown for the production of 
animal feed, vegetable oil for human 
consumption, and biodiesel; leading producers 
include the European Union, Canada, the United 
States, Australia, China and India. Unstable 
situation on the crude oil market resulting in an 
unpredictable price rise, as well as an increasing 
effort to seek for Diesel substitutes led to an 
interest in using neat vegetable oils. 
 
2. Rapeseed oil as Biodiesel resource 
 
 Biodiesel is an alternative fuel for diesel 
engines that is receiving great attention world 
wide. Although it attracts the most attention 
because it is renewable, it can be used either 
pure or in blends with diesel fuel in unmodified 
diesel engines, and it reduces some exhaust 
pollutants. 
It is also attractive because it can be 
produced easily from common feed stocks. 
However, the relative simplicity of biodiesel 
production can disguise the importance of 
maintaining high quality standards for any fuel 
supplied to a modern diesel engine. It is essential 
to the growth of the biodiesel industry that all 
fuel produced and sold meet these quality 
standards.  
Since Europe has a larger population density 
and greater pollution problems compared to 
Canada, countries are forced to initiate 
environmental programs to curb pollution and 
encourage the use of renewable energy. 
Countries such as Netherlands and Germany 
have established targets for renewable energy 
market penetration as part of their plans to limit 
greenhouse gas emissions. Europe also has a 
much larger share of diesel vehicles, thus 
potentially a greater market for biodiesel. Many 
engine and vehicle manufacturers in Europe 
have tested and approved biodiesel.  
In many European countries due to the 
higher price of diesel fuel and tax incentives on 
biomass derived renewable fuels, the use of 
biodiesel has become economically attractive 
[9].  
Ayhan Demirbas, 2003 report that vegetable 
oil fuels have not been acceptable because they 
were more expensive than petroleum fuels [3]. 
With recent increases in petroleum prices and 
uncertainties concerning petroleum availability, 
there is renewed interest in vegetable oil fuels 
for Diesel engines. Dilution of oils with solvents 
and microemulsions of vegetable oils lowers the 
viscosity, but some engine performance 
problems still exist. The purpose of the 
transesterification process is to lower the 
viscosity of the oil. Pyrolysis produces more 
biogasoline than biodiesel fuel. Soap pyrolysis 
products of vegetable oils can be used as 
alternative Diesel engine fuel. Methyl and ethyl 
esters of vegetable oils have several outstanding 
advantages among other new renewable and 
clean engine fuel alternatives. The main factors 
affecting transesterification are the molar ratio of 
glycerides to alcohol, catalyst, reaction 
temperature and pressure, reaction time and the 
contents of free fatty acids and water in oils. The 
commonly accepted molar ratios of alcohol to 
glycerides are 6 : 1 – 30 : 1. 
With the recent popularity of the cultivation 
of oilseed rape in the European Union (in UK it 
is currently the third most-widely grown crop), 
rapeseed oil is the most obvious candidate for 
evaluation as a Diesel fuel substitute. 
Particularly, cold pressed rapeseed oil is 
emerging as a potentially viable alternative to 
diesel fuel.  
Global biodiesel production reached 3.8 
million tons in 2005. Approximately 85% of 
biodiesel production came from the European 
Union [5]. 
Rapeseed oil is the preferred oil stock for 
biodiesel production in most of Europe, partly 
because rapeseed produces more oil per unit of 
land area as compared to other oil sources, such 
as soy beans. Biodiesel may be used in pure 
form in newer engines without engine damage, 
and is frequently combined with fossil-fuel 
diesel in ratios varying from 2% to 20% 
biodiesel.  
Formerly, due to the costs of growing, 
crushing, and refining rapeseed biodiesel, 
rapeseed derived biodiesel cost more to produce 
than standard diesel fuel [4, 6, 7].  
Rapeseed oil was originally chosen for 
transesterification experiments because of its 
low price compared to others readily available 
vegetable oils.  
Due to the high content of oleic acid and low 
levels of both saturated and polyunsaturated 
acids, the oil is practically the ideal raw material 
regarding combustion characteristics, oxidative 
stability and cold temperature behavior.    
There are five primary reasons for biodiesel 
production: 
1. It provides a market for excess production of 
vegetable oils and animal fats. 
2. Biodiesel can be produced from normal oil, 
fried oil, waste etc. which helps to cover the 
excess production.  
3. It decreases the country's dependence on 
imported petroleum. 
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4. Biodiesel is renewable and does not 
contribute to global warming due to its 
closed carbon cycle (since the carbon in the 
fuel was originally removed from the air by 
plants, there is no net increase in carbon 
dioxide levels). 
5. The exhaust emissions from biodiesel are 
lower than with regular diesel fuel. 
6. Biodiesel has excellent lubricating properties 
[10]. 
 
3. Rapeseed oil as adulteration agent for 
expensive edible oils 
 
The vegetable oil sector encompasses 
products of differing value and sales volume. In 
theory, fraud is attractive and international 
standards in this area are needed. Standards 
facilitate trade by establishing a baseline for 
product quality that is internationally agreed. 
They enable disputes to be settled and help to 
protect the purchaser. With the recent General 
Agreement on Tariffs and Trade (GATT) 
Agreement on Technical Barriers to Trade, the 
significance of internationally agreed food 
standards will increase substantially [1].  
In food production the quality assessment of 
raw materials and final products is a 
fundamental parameter for maintaining high 
quality standards. There are different aspects 
determining the overall quality of foods: the 
“quality” (in terms of sensory characteristics, 
stability and nutritional value), the “safety” (with 
respect to microbiology, contaminants and 
toxins) and the “authenticity” using specific 
markers. An authentic product, whether raw 
material or a product on the supermarket shelf, is 
one which strictly complies with the declaration 
given by the producer in terms of ingredients, 
natural components, absence of extraneous 
substances, production technology, geographical 
and botanical origin, production year and genetic 
identity.  
       Adulteration has always been practiced and 
it is carried out for economical purposes (e.g. to 
increase the bulk volume, to over evaluate a 
product of inferior quality or to subtract/save 
expensive ingredients). On the other hand, 
contaminations may occur accidentally, e.g. in 
factories, where several oils are produced or 
used at the same time. These cross-
contaminations are usually below 1 – 2 % of the 
total amount.  
        In addition, safety problems can be 
involved in adulterations. Tabuenca J.M. (1981) 
and De La Paz et al., (1996) reported about the 
“toxic oil syndrome” (TOS) occurred in the 
spring of 1981 as an epidemic in Madrid and the 
north central area of Spain [2, 12]. Over 20,000 
cases of illness were documented and over 300 
deaths were attributed to TOS. The primary 
cause for the disease was the consumption of 
illegally marketed edible oil, adulterated with 
industrial-grade rapeseed oil containing 2% 
aniline as denaturant. This example represents 
one of the most dramatic cases of a hazard to 
human health associated with an adulteration.   
Vegetable oils are mainly constituted by 
triacylglycerols (95 - 98%) and complex 
mixtures of minor compounds (2 - 5%) of a wide 
range of chemical nature. These minor 
constituents show a broad qualitative and 
quantitative composition, depending on the 
vegetal species from they were obtained. The 
main groups of minor constituents present in 
vegetable oil are: sterols, fatty alcohols, wax 
esters, hydrocarbons, tocopherols and 
tocotrienols, phenolic compounds, volatiles, 
pigments, minor glyceridic compounds, 
phospholipids and triterpenic acids [8].  
Some markers used for determination of oils 
authenticity are minor components: 
• Sterols. Another method for distinguishing 
the oils is by their sterol composition: 
soybean oil has much higher concentration 
of stigmasterol than rapeseed oil; rapeseed 
oil has high level of brassicasterol while 
soybean oil is almost devoid of this 
compound. 
• Fatty acid content. For example, rapeseed 
(low erucic acid) and soybean oils have 
similar FAC, the differences are sufficient to 
permit identification of blending (low erucic 
acid rapeseed oil contains 52 - 67% oleic 
acid and 16 - 25 % linoleic acid, while 
soybean oil contains about 18-26 % oleic 
acid and 50-57 % linoleic acid).  
• Tocopherols (α and δ) and tocotrienols. 
Most oils do not contain tocotrienols 
(exception is palm oil). Rapeseed oils 
generally do not contain α–tocopherol, while 




Rapeseed is grown for the production of animal 
feed, vegetable oil for human consumption, and 
biodiesel. Rapeseed oil is the preferred oil stock 
for biodiesel production in most of Europe, 
partly because rapeseed produces more oil per 
unit of land area as compared to other oil 
sources. This oil was originally chosen for 
transesterification experiments because of its 
low price compared to others readily available 
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vegetable oils. Due to the high content of oleic 
acid and low levels of both saturated and 
polyunsaturated combustion characteristics, 
oxidative stability and cold temperature 
behaviour. 
In other hand, the rapeseed oil can be 
considered the most frequently used adulteration 
agent for a lot of expensive edible oils, like extra 
virgin olive oil.  
Brassicasterol is mainly present only in 
rapeseed oil. It is absent or present only in trace 
amounts in other oils. Hence the presence of 
brassicasterol in oils, other than rapeseed oil, 
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